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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic 
electrolyte secondary battery with low deterioration in 
load characteristics attendant on increase in 
charge/discharge cycles. 

SOLUTION: In an organic electrolyte secondary battery 
having a positive electrode 1 , a negative electrode 2, and 
an organic electrolyte 4 as the main constituting 
element, a fluorine-containing aromatic compound is 
contained in the electrolyte 4. As the fluorine-containing 
aromatic compound, for example trifluorobenzene, 
monofluorobenzene, and difluorobenzene are preferable, 
and the content of the fluorine-containing aromatic 
compound is preferable to be 0.1-10 pts.wt. based on 
100 pts.wt. electrolyte solvent. 
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* NOTICES * 

JPO and NCtPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The organic electrolytic-solution rechargeable battery characterized by making the 
above-mentioned organic electrolytic solution contain a fluorine content aromatic compound in 
the organic electrolytic-solution rechargeable battery which uses a positive electrode, a negative 
electrode, and the organic electrolytic solution as the main component. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an organic electrolytic-solution rechargeable 
battery with little lowering of the load characteristic accompanying the increment in a charge- 
and-discharge cycle in more detail about an organic electrolytic-solution rechargeable battery. 
[0002] 

[Description of the Prior Art] An organic electrolytic-solution rechargeable battery is a 
rechargeable battery which used the organic solvent as a solvent of the electrolytic solution, and 
this organic electrolytic-solution rechargeable battery has a large capacity, and is in the 
inclination whose need increases increasingly from their being high tension, a high energy 
consistency, and high power. 

[0003] And as a solvent of the organic electrolytic solution (only henceforth [ except when a cell 
is expressed ] the "electrolytic solution") of this cell, cyclic ester, such as ethylene carbonate, 
and chain-like ester, such as diethyl carbonate and methyl propionate, were mixed, and have so 
far been used. 

[0004] However, according to examination of this invention persons, although the cell using the 
above chain-like ester as a main solvent has improved low temperature-dependenccy- 
characteristics nature, it became clear that the load characteristic of a cell tends to fall with the 
increment in a charge-and-discharge cycle. 

[0005] Then, that this invention persons should study the cause, as a result of repeating 
examination further, it became clear that lowering of the above-mentioned load characteristic 
was caused when a negative-electrode active material reacts with the solvent of the electrolytic 
solution on a negative-electrode front face and the resultant adheres to a negative-electrode 
front face as a coat. 
[0006] 

[Problem(s) to be Solved by the Invention] About the reaction of the negative-electrode active 
material on the front face of a negative electrode, and an electrolytic-solution solvent, 
D.Aurbach and others is an organic carbonate (R0C02 Li) and Li2 COS on the carbon of a 
negative-electrode active material. It has reported that the alkoxide (ROLi) etc. is generating [J, 
Electrochemical Soc, Vol.142 (No.9), p2882 (1995)]. Moreover, in the mixed solvent of ethylene 
carbonate and diethyl carbonate, if the rate of the diethyl carbonate of chain-like ester 
increases more than 1:1, it is reported to the multiple address sentence that an adverse effect 
appears in a charge-and-discharge cycle property. Moreover, also in examination of this 
invention persons, it has become clear that the load characteristic of a cell falls with the 
increment in a charge-and-discharge cycle. 

[0007] Therefore, this invention solves the trouble in the above conventional organic 
electrolytic-solution rechargeable batteries, and aims at lowering of the load characteristic 
accompanying the increment in a charge-and-discharge cycle offering few organic electrolytic- 
solution rechargeable batteries. 
[0008] 

[Means for Solving the Problem] By making the electrolytic solution contain a fluorine content 
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aromatic compound, this invention controls lowering of the load characteristic accompanying the 

increment in a charge-and-discharge cycle, and attains the above-mentioned object. 

[0009] 

[Embodiment of the Invention] Why lowering of the load characteristic accompanying the 
increment in a charge-and-discharge cycle is controlled by addition of the fluorine content 
aromatic compound used in this invention and its fluorine content aromatic compound next is 
explained to a detail. 

[001 0] First, explanation of a fluorine content aromatic compound mentions trifluoro benzene, a 
mono-fluorobenzene, trifluoro toluene, bis-trifluoromethyl benzene, difluoro benzene. 1 -fluoro 
naphthalene, etc. in this invention as a fluorine content aromatic compound which the 
electrolytic solution is made to contain, for example. 

[001 1] It is desirable that it is especially below 1 weight section below 5 weight sections below 
10 weight sections to the electrolytic-solution solvent 100 weight section, and is especially more 
than the 0.5 weight section more than the 0.2 weight section more than the 0.1 weight sections 
as a content in the electrolytic solution of this fluorine content. aromatic compound. There is a 
possibility that there is a possibility that the effectiveness which controls lowering of the load 
characteristic accompanying the increment in a charge-and-discharge cycle may stop being fully 
discovered when there are few contents of a fluorine content aromatic compound than the 
above, and a cell property may fall when there are more contents of a fluorine content aromatic 
compound than the above. 

[0012] And this fluorine content aromatic compound may be added to the electrolytic solution 
[ finishing / preparation / already ], and you may add with an electrolyte at the time of 
preparation of the electrolytic solution, and further, in advance of electrolytic addition, you may 
add to an organic solvent, and especially the approach of making it contain is not limited. 
[0013] In this invention, the reason which can control lowering of the load characteristic 
accompanying a charge-and-discharge cycle by making the electrolytic solution contain a 
fluorine content aromatic compound is considered as follows, although it now is not necessarily 
clear. 

[0014] If the carbon material which was excellent as a negative-electrode active material when 
the carbon material which is the most desirable example as a negative-electrode active material 
in this invention was mentioned as the example and explained reacts in part with the solvent in 
the electrolytic solution, a thin good coat is formed on the surface of a negative electrode and a 
reaction advances to some extent, the above-mentioned coat will come to function as a 
protective layer (protection layer) which prevents a reaction with an electrolytic-solution solvent 
conversely. And since the above-mentioned coat is a thin coat which can pass a lithium ion, it 
does not do effect to electrode reaction. However, if the ratio of the chain-like ester in an 
electrolytic-solution solvent becomes high, it will be thought that the reactivity of the carbon 
material on the front face of a negative electrode and a solvent becomes high, it becomes 
impossible to press down the thickness of a coat in suitable thickness, and a coat becomes thick 
with the increment in a charge-and-discharge cycle. 

[0015] However, if the above-mentioned electrolytic-solution system is made to contain a 
fluorine content aromatic compound, the fluorine content aromatic compound will adsorb or 
react on the surface of a carbon material, and it will be thought in the state of a thin coat that a 
reaction with the solvent of the electrolytic solution is controlled. <BR> [00 16] In this invention, 
although especially the solvent of the electrolytic solution is not limited, when chain-like ester is 
used as a main solvent, the effectiveness is demonstrated especially notably. As such chain-like 
ester, the organic solvent which has COO-association of the shape of a chain, such as dimethyl 
carbonate (DMC), diethyl carbonate (DEC), methylethyl carbonate (MEC), ethyl acetate (EA), and 
methyl propionate (PM), for example is mentioned. That this chain-like ester is the main solvent 
of the electrolytic solution means occupying the volume with more these chain-like ester than 
50 volume % in [ all ] an electrolytic-solution solvent, it is desirable that chain-like ester 
especially occupies [ especially chain-like ester ] more than 70 volume % in [ all ] an 
electrolytic-solution solvent more than 65 volume % in [ all ] an electrolytic-solution solvent, and 
it is desirable that chain-like ester occupies more than 75 volume % in [ all ] an electrolytic- 
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solution solvent especially. 

[0017] When chain-like ester exceeds 50 volume % in [ ail ] an electrolytic-solution solvent, in 
this invention, it makes it desirable to use this chain-like ester as the main solvent as a solvent 
of the electrolytic solution because a cell property, especially low temperature-dependenccy- 
characteristics nature are improved. 

[0018] However, as an electrolytic-solution solvent, in order to aim at improvement in cell 
capacity rather than it constitutes only from above-mentioned chain-like ester, it is desirable to 
mix and use ester with high permittivity (with a permittivity of 30 or more ester) for the above- 
mentioned chain-like ester. Especially as an amount occupied in all the electrolytic-solutions 
solvent of ester with such a high dielectric constant, more than 20 volume % is desirable more 
than 1 0 volume %. That is. if ester with a high dielectric constant becomes in [ all ] an 
electrolytic-solution solvent more than 10 volume %, improvement in capacity will come to be 
clearly discovered, and if ester with a high dielectric constant becomes in [ all ] an electrolytic- 
solution solvent more than 20 volume %, it will come to be still more clearly discovered 
[ improvement in capacity ]. However, as an amount occupied in the all electrolytic-solution 
solvent of ester high [ of a dielectric constant ] since there is an inclination for the discharge 
property of a cell to fall if the volume occupied in the all electrolytic-solution solvent of ester 
high [ of a dielectric constant ] increases too much, below 40 volume % is preferably desirable 
within the limits of more than 20 volume % more than 10 volume % as mentioned above, and it is 
below 25 volume % still more preferably below 30 volume % more preferably. 
[0019] As ester with the above-mentioned high dielectric constant, ethylene carbonate (EC), 
propylene carbonate (PC), butylene carbonate (BC), a gamma-butyrolactone (gamma-BL). an 
ethylene glycol ape fight (EGS), etc. are mentioned, for example, the thing of cyclic structures, 
such as ethylene carbonate and propylene carbonate, is especially desirable, annular carbonate 
is especially desirable, and ethylene carbonate (EC) is specifically the most desirable. 
[0020] Moreover, as a solvent which can be used together in addition to ester with the above- 
mentioned high dielectric constant. 1, 2-dimethoxyethane (DME). 1, 3-dioxolane (DO), a 
tetrahydrofuran (THF). a 2-methyl-tetrahydrofuran (2-Me-THF). diethylether (DEE), etc. are 
mentioned, for example. In addition, an amine imide series organic solvent, *♦ sulfur or a fluorine- 
containing organic solvent, etc. can be used. 

[0021] As an electrolyte of the electrolytic solution, for example LiCI04 and IJPF6, LiBF4, 
LiAsF6, LiSbF6. and LiCF3 S03. It is independent (n>=2). or LiC4 F9 S03. LiCF3 C02, Li2 C2 F4 
2 (S03), LiN (CF3 S02)2, LiC (CF3 S02)3, two or more sorts of LiCnF2n+1 S0s3, etc. are mixed, 
and are used, especially — LiPF6 LiC4 F9 SOS etc. — a charge-and-discharge property is 
desirable from a good thing. Although especially the concentration of the electrolyte in the 
electrolytic solution is not limited, its 0.4 - 1 .5 mol/i extent is usually especially desirable 0.3 to 
1.7mol/l. 

[0022] A positive electrode For example, a manganese dioxide, vanadium pentoxide. a chromic- 
acid ghost, LiNi02 etc. — a lithium nickel oxide and LiCo02 etc. — a lithium cobalt oxide — 
LiMn 204 etc. — metallic oxides, such as a lithium manganic acid ghost, — or 2 titanium sulfides 
It is produced by making a Plastic solid to the mixture which added binders, such as an electric 
conduction assistant and polytetrafluoroethylene. etc. suitably to metallic sulfide, such as 
molybdenum disulfide, or those positive active material by making current collection ingredients, 
such as stainless steel net producing, into a core material. However, the production approach of 
a positive electrode is not restricted only to the thing of the above-mentioned instantiation. 
[0023] especially — as positive active material — LiNi02. LiCo02, and LiMn 204 etc, — when 
the open circuit voltage at the time of charge uses the lithium multiple oxide in which more than 
4V is shown on Li criteria, since a high energy consistency is obtained, it is desirable. 
[0024] A carbon material, a lithium alloy, an oxide, etc. are mentioned and especially a carbon 
material is [ that what is necessary is just the compound which can take a lithium ion 
electrochemically, reacts in part with the solvent of the electrolytic solution as a negative- 
electrode active material, and forms a coat on the surface of a negative electrode ] desirable. 
And as the carbon material, a graphite, pyrolytic carbon, corks, glassy carbon, the baking object 
of an organic high molecular compound, a meso carbon micro bead, a carbon fiber, activated 
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carbon, etc. can be used, for example. 

[0025] And as for the carbon material used as a negative-electrode active material, what has the 
following property especially is desirable. Namely, distance d002 between layers of the (002) field 
It is related, and 3.5A or less is desirable and is 3.4A or less still more preferably 3.45A or less 
more preferably. Moreover, about the microcrystal size Lc of c shaft orientations. 30A or more is 
desirable, and 80A or more is 250A or more still more preferably more preferably. And especially 
mean particle diameter has desirable 10-13 micrometers 8-15 micrometers, and 99.9% or more of 
purity is desirable. 

[0026] A negative electrode is produced by making a Plastic solid to the mixture which added 
the electric conduction assistant, the binder, etc. to for example, the above-mentioned negative- 
electrode active material or its negative-electrode active material suitably if needed by making 
current collection ingredients, such as copper foil, into a core material. However, the production 
approach of a negative electrode is not restricted only to the thing of the above-mentioned 
instantiation. 
[0027] 

[Example] Below, an example is given and this invention is explained more concretely. However, 
this invention is not limited only to those examples. 

[0028] LiPF6 after mixing example 1 methylethyl carbonate and ethylene carbonate by the 
volume ratio 76:24 and adding and dissolving 1, 3, and 5-trifluoro benzene in this mixed solvent 
at a rate of 1 weight section to the above-mentioned mixed solvent 100 weight section The 1.4 
mol/l dissolution was carried out and the electrolytic solution in which a presentation is shown 
by 1.4 mol/ILiPF6/EC:MEC(24:76 volume ratios)+1 %TFB was prepared. 

[0029] EC in the above-mentioned electrolytic solution is the abbreviated name of ethylene 
carbonate, MEC is the abbreviated name of methylethyl carbonate, and TPS is the abbreviated 
name of 1, 3, and 5-trifluoro benzene. Therefore, 1.4 mol/ILiPF6/EC:MEC(24:76 volume ratios) 
+1%TFB which shows the above-mentioned electrolytic solution is LiPF6 to the mixed solvent of 
ethylene carbonate 24 volume % and methylethyl carbonate 76 volume %. Carrying out the 1 .4 
mol/l dissolution and carrying out 1 weight section content of the 1 , 3, and 5-trifluoro benzene 
to all the electrolytic-solution solvent 100 weight sections is shown. 

[0030] Apart from this, as an electric conduction assistant, it mixed, and 6 weight sections, in 
addition the solution which made N-methyl pyrrolidone dissolve the polyvinylidene fluoride 4 
weight section in this mixture were added and mixed in the LiCo02 90 weight section, and the 
crystalline graphite was made into the slurry at it. this positive electrode — a mixture — to both 
sides of the positive-electrode charge collector which consists of aluminium foil with a thickness 
of 20 micrometers after passing the network of 70 meshes for a slurry and removing a big thing, 
it was made homogeneity with ** and dried, and after that, after pressing with the roller-press 
machine and setting total thickness to 165 micrometers, it cut, the lead object was welded and 
the band-like positive electrode was produced. 

[0031] It mixed with the solution which dissolves the graphite system carbon material (however, 
graphite system carbon material which has property of distance d002 =3.37A, microcrystal size 
Lc=950A [ of c shaft orientations ], mean-particle-diameter [ of 1 0 micrometers ], and 99.9% or 
more of purity between layers) 90 weight section in the next, and was made to dissolve the 
polyvinylidene fluoride 10 weight section in N-methyl pyrrolidone, and was made the slurry, this 
negative electrode — a mixture — to both sides of the negative-electrode charge collector 
which consists of band-like copper foil with a thickness of 1 8 micrometers after passing the 
network of 70 meshes for a slurry and removing a big thing, it was made homogeneity with ** 
and dried, and after that, after pressing with the roller-press machine and setting total thickness 
to 165 micrometers, it cut, the lead object was welded and the band-like negative electrode was 
produced. 

[0032] After having put said band-like positive electrode on the above-mentioned band-like 
negative electrode through the separator which consists of a microporous polypropylene film 
with a thickness of 25 micrometers, winding spirally and considering as a spiral electrode object, 
it inserted into the closed-end cylinder-like cell case with an outer diameter of 14mm, and the 
lead object of a positive electrode and a negative electrode was welded. 
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[0033] After it next poured in the electrolytic solution into the cell case and the electrolytic 
solution fully permeated the separator etc., it obturated, preliminary charge and ageing were 
performed and the organic electrolytic-solution rechargeable battery of the cartridge of the 
structure shown in drawing 1 was produced. 

[0034] When the cell shown in drawing 1 is explained, 1 is the aforementioned positive electrode 
and 2 is the aforementioned negative electrode. However, in drawing 1 , in order to avoid 
complicated-ization, the charge collector used in production of a positive electrode 1 or a 
negative electrode 2 is not illustrated. And 3 is a separator, and 4 is the electrolytic solution and 
is making this electrolytic solution 4 contain 1. 3, and 5-trifIuoro benzene as mentioned above. 
[0035] 5 is a cell case made from stainless steel, and this cell case 5 serves as the negative- 
electrode terminal. The insulator 6 which becomes the pars basilaris ossis occipitalis of the cell 
case 5 from a polytetrafluoroethylene sheet is arranged, the insulator 7 which also becomes the 
inner circumference section of the cell case 5 from a polytetrafluoroethylene sheet is arranged, 
and the spiral electrode object which consists of said positive electrode 1 , a negative electrode 
2, and a separator 3, the electrolytic solution 4, etc. are held in this cell case 5. 
[0036] 8 is an obturation plate made from stainless steel, and gas air hole 8a is prepared in the 
center section of this obturation plate 8. Annular packing of the product [ 9 ] made from 
polypropylene and 1 0 are flexible sheet metal made from titanium, and it is the heat variant-part 
material of that 1 1 is annular and the product made from polypropylene. 
[0037] By deforming with temperature, the above-mentioned heat variant-part material 1 1 
carries out the operation which changes the burst pressure of flexible sheet metal 10. 
[0038] 1 2a and gas discharge hole 1 2b are prepared, the terminal assembly made from rolled 
steel with which 1 2 performed nickel plating — it is — this terminal assembly 12 — -a cutting 
edge — When gas occurs inside a cell, and the internal pressure of a cell rises, among those 
flexible sheet metal 10 deforms by increased pressure the above — a cutting edge — flexible 
sheet metal 10 is destroyed by 12a, and the gas inside a cell is discharged from above- 
mentioned gas discharge hole 12b to the cell exterior, and it is designed so that the destruction 
under the high voltage of a cell can be prevented 

[0039] 13 is insulating packing. 14 is a lead object, this lead object 14 has connected the positive 
electrode 1 and the obturation plate 8 electrically, and a terminal assembly 1 2 acts as a 
positive-electrode terminal by contact to the obturation plate 8. Moreover, 1 5 is a lead object 
which connects a negative electrode 2 and the cell case 5 electrically. 

[0040] It replaced with examples 21 and 3 and 5-trifluoro benzene, and the organic electrolytic- 
solution rechargeable battery of a cartridge was produced like the example 1 except having 
carried out 1 weight section content of the difluoro benzene to the electrolytic-solution solvent 
1 00 weight section. 

[0041] It replaced with examples 31 and 3 and 5-trifluoro benzene, and the organic electrolytic- 
solution rechargeable battery of a cartridge was produced like the example 1 except having 
carried out 1 weight section content of the mono-fluorobenzene to the electrolytic-solution 
solvent 1 00 weight section. 

[0042] The organic electrolytic-solution rechargeable battery of a cartridge was produced like 
the example 1 except having not added 1 , 3, and 5-lrifluoro benzene to the example of 
comparison 1 electrolytic solution. 

[0043] After charging to 4.1V by 700mA constant current and amounting to 4.1V about the cell 
of the above-mentioned examples 1-3 and the example 1 of a comparison, constant-potential 
charge of 4.1 V was performed. The charging time combined both 700 above-mentionedmA 
constant-current charge and constant-potential charge of 4.1V, and were 2 hours and 30 
minutes. It repeated changing a current into 140mA, discharging, after changing only a current 
value into 700mA. discharging, after discharging to 2.75V by 1 40mA and carrying out the 
constant-current charge and constant-potential charge in the above-mentioned conditions again 
next, and carrying out the constant-current charge and constant-potential charge in the above- 
mentioned conditions further, and discharging by 700mA, after carrying out the constant-current 
charge and constant-potential charge in the above-mentioned conditions further after that 97 
times. 
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[0044] Next, it returned to the 1 40mA of the first currents, and the same charge-and-discharge 
cycle was repeated, that is, 1 cycle and a two cycle — the charge-and-discharge cycle was 

repeated, having changed the current value with 103 cycle, and measuring a load 

characteristic every 100 cycles 102 cycle 101 cycle, 3 cycle, and the discharge capacity of each 
cycle — Q (n) — ( — here, when a load characteristic (capacity retention) when are expressed 
with number of cycles) and a current increases 10 times by calculating Q(3) / Q (1) understands 
n and Q(1) xQ(103)/Q(3) xQ (101) is calculated, it is understood whether the load characteristic 
got how much bad in 100 cycles. To this value having been [ this value ] 0.98 in the example 2. 
and this value having been [ thing ] 0.97 in the example 3. and having had little lowering of a load 
characteristic in the example 1. in the example 1 of a comparison, this value was set to 0.93 and 
the load characteristic was falling by 0.99. 
[0045] 

[Effect of the Invention] As explained above, in this invention, lowering of the load characteristic 
accompanying a charge-and-discharge cycle was able to offer few organic electrolytic-solution 
rechargeable batteries by making the electrolytic solution contain fluorine content aromatic 
compounds, such as 1 . 3. and 5-trifluoro benzene. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing typically an example of the organic electrolytic- 
solution rechargeable battery concerning this invention. 
[Description of Notations] 

1 Positive Electrode 

2 Negative Electrode 

3 Separator 

4 Electrolytic Solution 
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DRAWINGS 
[Drawing 1] 
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[The 7th edition of International Patent Classification] 

H01M 10/40 
[FI] 

H01M 10/40 A 
[Procedure amendment] 

[Filing Date] November 20, Heisei 13 (2001. 11.20) 
[Procedure amendment 1] 
[Document to be Amended] Description 
[Item(s) to be Amended] The name of invention 
[Method of Amendment] Modification 
[Proposed Amendment] 

[Title of the Invention] The organic electrolytic solution and an organic electrolytic-solution 

rechargeable battery 

[Procedure amendment 2] 

[Document to be Amended] Description 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] The organic electrolytic solution which uses chain-like ester as the main solvent and is 
characterized by having contained the electrolyte and containing a fluorine content aromatic 
compound. 

[Claim 2] An electrolyte UCI04. LiPF6, LjBF4, and LiAsFB, LiSbF6, LiCF3 S03, and LiC4 F9 S03, 
The organic electrolytic solution according to claim 1 which is at least one sort chosen from 
UCF3 C02. Li2 02 F4 2 (803). UN (CF3 S02)2, LiC (CF3 S02)3. and LiCnF2n+1S03 (n>=2). 
[Claim 3] The organic electrolytic solution according to claim 1 or 2 whose fluorine content 
aromatic compound is at least one sort chosen from trifluoro benzene, a mono-fluorobenzene, 
trifluoro toluene, bis-trifluoromethyl benzene, difluoro benzene, and 1-fluoro naphthalene. 
[Claim 4] The organic electrolytic solution according to claim 1 to 3 whose content of a fluorine 
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content aromatic compound is below 10 weight sections more than the 0.1 weight section to the 
solvent 100 weight section of the electrolytic solution. 

[Claim 5] The organic electrolytic solution according to claim 1 to 4 which contains the ester of 
cyclic structure as a solvent of the electrolytic solution. 

[Claim 6] The organic electrolytic-solution rechargeable battery characterized by making the 
above-mentioned organic electrolytic solution contain a fluorine content aromatic compound in 
the organic electrolytic-solution rechargeable battery which uses as the main component the 
organic electrolytic solution which uses positive-electrode, negative-electrode, and chain-like 
ester as the main solvent 

[Claim 7] The organic electrolytic-solution rechargeable battery characterized by making the 
above-mentioned organic electrolytic solution contain a fluorine content aromatic compound in 
the organic electrolytic-solution rechargeable battery which uses as the main component a 
positive electrode, the negative electrode with which the distance between layers of a field (002) 
uses a carbon material 3.4A or less as an active material, and the organic electrolytic solution. 
[Claim 8] The organic electrolytic-solution rechargeable battery characterized by making at least 
one sort of fluorine content aromatic compounds with which the open circuit voltage at the time 
of charge is chosen as the above-mentioned organic electrolytic solution from trifluoro benzene, 
a mono-fluorobenzene, trifluoro toluene, bis-trifluoromethyl benzene, difluoro benzene, and 1 — 
fluoro naphthalene in the organic electrolytic-solution rechargeable battery which uses as the 
main component the positive electrode, the negative electrode, and the organic electrolytic 
solution which use as an active material the lithium multiple oxide in which more than 4V is 
shown on Li criteria contain. 

[Claim 9] The organic electrolytic-solution rechargeable battery according to claim 6 to 8 whose 
content of a fluorine content aromatic compound is below 10 weight sections more than the 0.1 
weight section to the solvent 100 weight section of the electrolytic solution. 

[Claim 10] The organic electrolytic-solution rechargeable battery according to claim 6 to 9 which 

contains the ester of cyclic structure as a solvent of the electrolytic solution. 

[Procedure amendment 3] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0001 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0001] 

[Field of the Invention] This invention relates to the organic electrolytic solution which forms the 

coat which prevents a reaction with a solvent on the surface of a negative electrode, and an 

organic electrolytic-solution rechargeable battery with little lowering of the load characteristic 

accompanying the increment in a charge-and-dtscharge cycle in more detail about the organic 

electrolytic solution and an organic electrolytic-solution rechargeable battery. 

[Procedure amendment 4] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0007 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0007] Therefore, this invention solves the trouble in above conventional electrolytic solutions 

and organic electrolytic-solution rechargeable batteries, and aims at offering the electrolytic 

solution with which the reaction with a negative electrode was controlled, and an organic 

electrolytic-solution rechargeable battery with little lowering of the load characteristic 

accompanying the increment in a charge-and-discharge cycle. 

[Procedure amendment 5] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0008 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0008] 
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[Means for Solving the Problem] By making the electrolytic solution contain a fluorine content 

aromatic compound, the formation of the thin coat which controls a reaction with the solvent of 

the electrolytic solution on the surface of a negative electrode of this invention is attained, it 

controls lowering of the load characteristic accompanying the increment in a charge-and- 

discharge cycle, and attains the above-mentioned object, 

[Procedure amendment 6] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0045 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0045] 

[Effect of the Invention] As explained above, in this invention, lowering of the electrolytic 
solution with which the reaction with a negative electrode was controlled, and the load 
characteristic accompanying a charge-and-discharge cycle was able to offer few organic 
electrolytic-solution rechargeable batteries by making the electrolytic solution contain fluorine 
content aromatic compounds, such as 1,3, and 5-trifluoro benzene. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CORRECTION OR AMENDMENT 



[Kind of official gazette] Printing of amendment by the convention of 2 of Article 1 7 of Patent 
Law 

[Category partition] The 1st partition of the 7th category 
[Publication date] September 27, Heisei 14 (2002. 9.27) 

[Publication No J JP.10-1 12335.A 

[Date of Publication] April 28, Heisei 10 (1998. 4.28) 

[Annual volume number] Open patent official report 10-1 124 

[Application number] Japanese Patent Application No. 8-283140 

[The 7th edition of International Patent Classification] 

H01M 10/40 
[FI] 

H01M 10/40 A 

[Procedure amendment] 

[Filing Date] July 8, Heisei 14 (2002. 7.8) 

[Procedure amendment 1] 

[Document to be Amended] Description 

[Item(s) to be Amended] The name of invention 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Title of the Invention] Organic electrolytic-solution rechargeable battery 

[Procedure amendment 2] 

[Document to be Amended] Description 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] The organic electrolytic-solution rechargeable battery which is an organic electrolytic- 
solution rechargeable battery which uses as the main component the organic electrolytic 
solution using the mixed solvent with which positive-electrode, negative-electrode, and chain- 
like ester was used as the main solvent, and the dielectric constant mixed 30 or more ester, and 
is characterized by the above-mentioned organic electrolytic solution containing a fluorine 
content aromatic compound. 

[Claim 2] The electrolyte of the organic electrolytic solution LiCI04, LiPF6. and LiBF4, LiAsF6. 
LiSbF6, LiCF3 S03, and LiC4 F9 S03, The organic electrolytic-solution rechargeable battery 
according to claim 1 which is at least one sort chosen from LiCF3 C02, Li2 C2 F4 2 (S03), UN 
(CF3 S02)2, LiC (CF3 S02)3, and LiCn F2n+1S03 (n>=2). 

[Claim 3] The organic electrolytic-solution rechargeable battery according to claim 1 or 2 whose 
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fluorine content aromatic compound is at least one sort chosen from trifluoro benzene, a mono- 
fluorobenzene, trifluoro toluene, bis-trifluoromethyl benzene, difluoro benzene, and l-fluoro 
naphthalene. 

[Claim 4] The organic electrolytic-solution rechargeable battery according to claim 1 to 3 whose 
content of a fluorine content aromatic compound is below 10 weight sections more than the 0.1 
weight section to the solvent 1 00 weight section of the electrolytic solution. 
[Claim 5] The organic electrolytic-solution rechargeable battery according to claim 1 to 4 with 
which a dielectric constant contains the ester of cyclic structure as 30 or more ester. 
[Claim 6] The organic electrolytic-solution rechargeable battery containing carbonate with a 
dielectric constant annular as 30 or more ester according to claim 5. 

[Claim 7] The organic electrolytic-solution rechargeable battery according to claim 1 to 6 whose 

chain-like ester is at least one sort chosen from dimethyl carbonate, diethyl carbonate, 

methylethyl carbonate, ethyl acetate, and methyl propionate. 

[Procedure amendment 3] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0001 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0001] 

[Field of the Invention] This invention relates to an organic electrolytic-solution rechargeable 

battery with little lowering of the load characteristic accompanying the increment in a charge- 

and-discharge cycle in more detail about an organic electrolytic-solution rechargeable battery. 

[Procedure amendment 4] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0007 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0007] Therefore, this invention solves the trouble in the above conventional organic 
electrolytic-solution rechargeable batteries, and aims at lowering of the load characteristic 
accompanying the increment in a charge-and-discharge cycle offering few organic electrolytic- 
solution rechargeable batteries. 
[Procedure amendment 5] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0008 
[Method of Amendment] Modification 
[Proposed Amendment] 
[0008] 

[Means for Solving the Problem] In the organic electrolytic-solution rechargeable battery which 
uses as the main component the organic electrolytic solution using the mixed solvent with which 
positive-electrode, negative-electrode, and chain-like ester was used as the main solvent* and 
the dielectric constant mixed 30 or more ester, by making the organic electrolytic solution 
contain a fluorine content aromatic compound, this invention controls lowering of the load 
characteristic accompanying the increment in a charge-and-discharge cycle, and attains the 
above-mentioned object. 
[Procedure amendment 6] 
[Document to be Amended] Description 
fltem(s) to be Amended] 001 6 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0016] In this invention, the above-mentioned effectiveness by making a fluorine content 
aromatic compound contain, since chain-like ester is used for the solvent of the electrolytic 
solution as a main solvent is demonstrated especially notably. As such chain-like ester, the 
organic solvent which has COQ-association of the shape of a chain, such as dimethyl carbonate 
(DMC). diethyl carbonate <DEC), methylethyl carbonate (MEC). ethyl acetate (EA), and methyl 
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propionate (PM), for example is mentioned. That this chain-like ester is the main solvent of the 
electrolytic solution means occupying the volume with more these chain-like ester than 50 
volume % in [ all ] an electrolytic-solution solvent, it is desirable that chain-like ester especially 
occupies [ especially chain-like ester ] more than 70 volume % in [ all ] an electrolytic-solution 
solvent more than 65 volume % in [ all ] an electrolytic-solution solvent, and it is desirable that 
chain-like ester occupies more than 75 volume % in [ all ] an electrolytic-solution solvent 
especially. 

[Procedure amendment 7] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0017 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0017] Moreover, by using chain-like ester as a main solvent, since a cell property, especially low 

temperature-dependenccy-characteristics nature are improved, it is desirable. 

[Procedure amendment 8] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0018 

[Method of Amendment] Modification 

[Proposed Amendment] 

[001 8] However, as an electrolytic-solution solvent, in order to aim at improvement in cell 
capacity rather than it constitutes only from above-mentioned chain-like ester, it is desirable 
that permittivity mixes and uses 30 or more ester for the above-mentioned chain-like ester. 
Especially as an amount which such a dielectric constant occupies in all 30 or more electrolytic- 
solutions solvents of ester, more than 20 volume % is desirable more than 10 volume %. That is. a 
dielectric constant will come to be still more clearly [ improvement in capacity ] discovered [ if 
30 or more ester becomes / a dielectric constant / in / all / an electrolytic-solution solvent 
more than 10 volume %, improvement in capacity will come to be clearly discovered, and ], if 30 
or more ester becomes in [ all ] an electrolytic-solution solvent more than 20 volume %. 
However, as an amount which a dielectric constant occupies in the all electrolytic-solution 
solvent of 30 or more ester since there is an inclination for the discharge property of a cell to 
fall if the volume which a dielectric constant occupies in the all electrolytic-solution solvent of 
30 or more ester increases too much, below 40 volume % is preferably desirable within the limits 
of more than 20 volume % more than 10 volume % as mentioned above, and it is below 25 volume 
% still more preferably below 30 volume % more preferably. 
[Procedure amendment 9] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0019 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0019] The above-mentioned dielectric constant is mentioned, for example for ethylene 
carbonate (EC), propylene carbonate (PC), butylene carbonate (BC), a gamma-butyroiactone 
(gamma-BL), an ethylene glycol ape fight (EGS), etc. as 30 or more ester, the thing of cyclic 
structures, such as ethylene carbonate and propylene carbonate, is especially desirable, annular 
carbonate is especially desirable, and ethylene carbonate (EC) is specifically the most desirable. 
[Procedure amendment 10] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0020 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0020] Moreover, as a solvent which the above-mentioned dielectric constant can use together 
in addition to 30 or more ester, 1, 2-dimethoxyethane (DME), 1, 3-dioxolane (DO), a 
tetrahydrofuran (THF), a 2-methyl-tetrahydrofuran (2-Me-THF), diethylether (DEE), etc. are 
mentioned, for example. In addition, an amine imide series organic solvent, ** sulfur or a fluorine- 
containing organic solvent, etc. can be used. 
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[Procedure amendment 1 1] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0021 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0021] As an electrolyte of the electrolytic solution, for example LiCI04 and LiPF6, LiBF4, 
LiAsF6. LiSbF6, and LiCF3 S03, It is independent (n>=2). or UC4 F9 S03. LiCFS C02. U2 C2 F4 
2 (S03X LiN (CF3 S02)2. LiC (CF3 S02)3. two or more sorts of LiCn F2n+1SOs3. etc. are 
mixed, and are used, especially — LiPF6 LiC4 F9 S03 etc. — a charge-and-discharge property 
is desirable from a good thing. Although especially the concentration of the electrolyte in the 
electrolytic solution is not limited, its 0.4 - 1.5 mol/l extent is usually especially desirable 0.3 to 
1.7mol/L 

[Procedure amendment 1 2] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0043 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0043] After charging to 4.1V by 700mA constant current and amounting to 4.1V about the cell 
of the above-mentioned examples 1 -3 and the example 1 of a comparison, constant-potential 
charge of 4.1V was performed. The charging time combined both 700 above-mentionedmA 
constant-current charge and constant-potential charge of 4.1V, and were 2 hours and 30 
minutes. It repeated changing a current into 1 400mA, discharging, after changing only a current 
value into 700mA, discharging, after discharging to 2.75V by 140mA and carrying out the 
constant-current charge and constant-potential charge in the above-mentioned conditions again 
next, and carrying out the constant-current charge and constant-potential charge in the above- 
mentioned conditions further, and discharging by 700mA, after carrying out the constant-current 
charge and constant-potential charge in the above-mentioned conditions further after that 97 
times. 

[Procedure amendment 1 3] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0044 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0044] Next, it returned to the same conditions as 1 cycle eye, and the same charge-and- 
discharge cycle as a 1 - 100 cycle eye was repeated, that is, 1 cycle and a two cycle — the 

charge-and-discharge cycle was repeated, having changed the current value with 1 03 cycle, 

and measuring a load characteristic every 100 cycles 102 cycle 101 cycle, 3 cycle, and the 
discharge capacity of each cycle — Q (n) — ( — here, when a load characteristic (capacity 
retention) when are expressed with number of cycles) and a current increases 1 0 times by 
calculating Q(3) / Q (1) understands n and Q(1) xQ(103)/Q(3) xQ (101) is calculated, it is 
understood whether the load characteristic got how much bad in 100 cycles. To this value having 
been [ this value ] 0.98 in the example 2, and this value having been [ thing ] 0.97 in the example 
3, and having had little lowering of a load characteristic in the example 1 , in the example 1 of a 
comparison, this value was set to 0.93 and the load characteristic was falling by 0.99. 
[Procedure amendment 14] 
[Document to be Amended] Description 
{Item(s) to be Amended] 0045 
[Method of Amendment] Modification 
[Proposed Amendment] 
[0045] 

[Effect of the Invention] As explained above, in this invention, lowering of the load characteristic 
accompanying a charge-and-discharge cycle was able to offer few organic electrolytic-solution 
rechargeable batteries by making the electrolytic solution using the mixed solvent with which 
chain-like ester was used as the main solvent, and the dielectric constant mixed 30 or more 
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ester contain fluorine content aromatic compounds, such as 1,3, and 5-trifluoro benzene. 



[Translation done.] 
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